Functionality of hypoxia-induced BAX expression in a human glioblastoma xenograft model.
The effectiveness of radiation therapy for human brain tumors is limited by the presence of radiation-resistant hypoxic cells. In order to improve patient outcomes, therapeutic methods that increase hypoxic cell killing must be developed. To investigate the possibility of using the hypoxic tumor microenvironment itself as a target for gene therapy, we stably transfected U-251 MG human glioblastoma cells with constructs containing the suicide gene Bax under the regulation of a nine-copy concatemer of hypoxia responsive elements (HREs). Previously, we demonstrated that the expression of BAX protein under anoxic conditions in transfected U-251 MG clones leads to increased cell killing in vitro. Our recent studies revealed that HIF-1alpha induction under anoxic conditions occurs prior to the increase in BAX expression, thereby implicating HIF-1 induction as the basis of BAX upregulation. To test the effect of BAX-mediated cell killing in vivo, we implanted five stably transfected clones subcutaneously into the flanks of athymic mice. Compared to nontransfected controls, tumor growth in four of five clones was significantly retarded. Histopathological analysis demonstrated decreased hypoxic fractions and increased amounts of apoptosis in clone-derived tumors. These results suggest that the tumor microenvironment is sufficiently hypoxic to trigger HRE-mediated cell killing via the BAX apoptotic pathway.